Thirty years of Escherichia coli DNA gyrase: from in vivo function to single-molecule mechanism.
The level of negative DNA supercoiling of the Escherichia coli chromosome is tightly regulated in the cell and influences many DNA metabolic processes including DNA replication, transcription, repair and recombination. Gyrase is the only type II topoisomerase able to introduce negative supercoils into DNA, a unique ability that arises from the specialized C-terminal DNA wrapping domain of the GyrA subunit. Here, we review the biological roles of gyrase in vivo and its mechanism in vitro.